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Abstract 
The purpose of this study consists of analyzing the existing correlations between the simple reaction time (measures the speed of 
the nervous influx), the discrimination reaction time (measures the speed of the nervous influx combined with the identification 
time), the decision time (the necessary time needed for the mental operation of identification), vigilance and the sports 
performance of elite Romanian junior tennis players. The TR and VIGILANCE tests, included into the PSISELTEVA battery, 
developed by RQ Plus, evaluates the simple reaction time, the discrimination reaction time and vigilance. The subjects who took 
part in this study are 12 elite junior tennis players. Using the Spearman correlation there have been important relations 
highlighted between the decision time, vigilance and the sports performance, expressed through the ranking position (the official 
ranking system). 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
The reaction time refers to the amount of time which passes from the moment of application of the stimulus until 
the response occurs. The reaction time is usually measured in milliseconds, just like in the case of the motor 
reaction. In case of superior time durations, when operating with verbal stimuli, instead of speaking of reaction time 
we have to talk about the latency of the response (Anitei, 2007). The reaction time can be measured in a variety of 
experimental tasks – detection, discrimination, localization, recognition, remembering, etc. Psychologists have 
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named three basic kinds of reaction time (Luce, 1986): simple reaction time (there is only one stimulus and one 
response), recognition reaction time (there is only one correct response, the participant must ignore the other stimuli 
– also called the discrimination reaction time) and choice reaction time (the user must give a response that 
corresponds to the stimulus – every stimulus has its one specific response). The simple reaction time measures the 
speed of the nervous influx, while the discrimination reaction time measures the basic time (the speed of the nervous 
influx) combined with the identification time – the decision time concerning the significance of the stimulus 
(capable or not to generate a motor response).  By subtracting the corresponding reaction time pairs one can measure 
the necessary time for the mental operation of identification. Specialized literature (Epuran, Holdevici, & Tonita, 
2001) mention the importance of quick decision-making for the best action in sports, because the situations are 
rapidly changing during the competitions. Today, the use of computer technology makes the precision and accuracy 
of registrations to be assured. The movements associated with device manipulation (buttons, levers, pedals) are 
known as instrumental movements (Anitei, 2007). Concerning reaction time, the duration of resting pauses and the 
intensity of the stimulus greatly influences this aspect. At the same time, also the training process influences the 
values of the reaction time, decreasing them and improving the performance, and after a while, the athletes reach a 
set limit in their executions. Studies show (Levitt & Gutin, 1971) that the subjects who were exercising sufficiently 
to produce a heartrate of 115 beats per minute, had the fastest reaction times. One of the most investigated factors 
affecting reaction time is 'arousal' or state of attention, including muscular tension. Reaction time is fastest with an 
intermediate level of arousal, and deteriorates when the subject is either too relaxed or too tense (Welford, 1980). In 
almost every age group, males have faster reaction times than females (Dane & Erzurumluoglu, 2003). Yet, age-
related deterioration in reaction time is the same in men and women (Jevas & Yan, 2001). Simple reaction time 
shortens from infancy into the late 20s, then increases slowly until the 50s and 60s, and then lengthens faster as the 
person gets into his 70s and beyond (Der & Deary, 2006). It was found (Peters & Ivanoff, 1999) that right-handed 
people were faster with their right hand (as expected), but left-handed people were equally fast with both hands. The 
determination of reaction time offers the possibility of making predictions on the efficiency of motor actions in 
critical situations, in terms of rhythm, regularity and stability of attention. Vigilance is analyzed as a psycho-
physiological state, it’s main effect being the preparation for a perceptive, physical and/or intellectual activity. 
Vigilance is considered to be attention in expectation – when one is waiting for a certain event or signal which 
requires a prompt reaction (Cosmovici, 1996). Vigilance implies (Szalma, Schmidt, Teo, & Hancock, 2014) the 
capacity to sustain attention to any environmental source of information over prolonged periods of time. Researches 
reveal (Helton et al., 2010) that in easier tasks a higher activation was found in the right than in the left cerebral 
hemisphere, matching previous results indicating right hemisphere dominance for vigilance. However, for the more 
difficult tasks, this laterality difference was not found, instead activation was bilateral. Mental and physical effort 
affect vigilance differently (Smit, Eling, Hopman, & Coenen, 2005). Using EEG and the subjective alertness, it was 
concluded that mental effort decreases vigilance, whereas physical effort increases vigilance without improving 
subsequent task performance. In tennis, vigilance mainly conditions the technical executions which require 
detachment from the ground and a good anticipation of the speed and ball-effects imposed by the opponent.     
2. Organization of the research 
2.1. The purpose of the research 
The main purpose of our research was to investigate the simple reaction time (measures the speed of the nervous 
influx), the discrimination reaction time (measures the speed of the nervous influx combined with the identification 
time), the decision time (the necessary time needed for the mental operation of identification), vigilance and the 
sports performance of elite Romanian junior tennis players.    
2.2. Subjects 
A number of 12 elite tennis players have participated at the study, aged between 15 and 17 years and having a 
competitive experience comprised between 6 and 9 years. We mention that 11 athletes are right-handed and only one 
athlete is left-handed. The male athletes are ranked in top 15 junior players in Romania.    
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2.3. Methods 
To solve the research issues, we used: observation, conversation, test – TR Test and VIGILANCE Test, within 
PSISELTEVA tests, elaborated by RQ Plus, statistical processing methods - SPSS and data interpreting. 
 
2.3.1. Description and development 
TR is a computerized test conceived under the form of a dynamic model made up of 50 sequences. The test 
consists of issuing a pre-established answer at the appearance of a signal-stimulus (red circle). The participant is 
required to push a lever as fast as he can, using the dominant hand, every time the red circle appears on the screen. 
The TR test is developed within a regime of imposed time. For the establishment of the test, one had in mind the 
creation of problematic situations involving: variable rhythm of appearance of the signal-stimuli and limited time of 
appearance of the signal-stimuli. The test suposes promptitude of reactions, the diagnostic scope being the 
measurement of the simple reaction time. The VIGILENCE test is conceived as a dynamic model made of 100 
sequences which present in an aleatory manner a significant visual stimulus and a non-significant visual stimulus. 
The mean of response is pre-established. The computerized test is developed in an imposed time regime. For the 
developement of the test, one had in mind the creation of problematic situations implying: appearance of visual 
stimuli which resemble as significance, form, graphics and appearance of unpredictable signal-stimuli. At aleatory 
time intervals and with an imprevisible succession, in the center of the screen appear, in turns, nine images (red 
square, green square, yellow square, red circle, green circle, yellow circle, red triangle, green triangle or yellow 
triangle). The appearance of the red square represents the signal-stimulus. The participant’s task is to issue a motor  
response by pushing a lever as fast as he can, using the dominant hand, at the appearance of the signal-stimuli. The 
test requires: discrimination and identification in due time of the visual signal-stimuli, promptitude and attention.  
 
2.3.2. Results of the TR test (simple reaction time) 
x The mean of the simple reaction time  
2.3.3. Results of the VIGILANCE test (discrimination reaction time)  
 
     Among all the coefficients provided by the battery soft, we shall present the following parameters:   
 
x The mean of the discrimination reaction time  
x Vigilance coefficient (the report between the results for the red square signal-stimuli – the correct ones, 
delayed, errors, omissions and the total number of correct red square signal-stimuli);  
x Performance coefficient (qualitative measurement statistically calculated by reporting the vigilance 
coefficient to the mean of the discrimination reaction time); 
 
     The results obtained by the tennis players at TR and VIGILANCE tests have been correlated to the results 
obtained by the athletes in competitions, results expressed through the ranking position in Romania. In the case of 
the junior tennis players the preferred hand was used, being generally faster. The participants were tested without 
previously practicing any exercise (being in a repaus state).  
3. Results 
     Preliminary data analysis (box-plot chart) has emphasized that in the case of the results obtained at TR (mean of 
the simple reation time), VIGILANCE (mean of the discrimination reaction time, vigilance coefficient, performance 
coefficient) and in the case of the sports performance (expressed through the ranking position in Romania), there 
were no excessive values – marginal or extreme. We present for example the box-plot for the vigilance coefficient 
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and for the decision time (see Fig. 1).   
 
          
Fig. 1. (a) Extreme values – vigilance coefficient; (b) Extreme values – decision time 
 
     Using the Spearman correlation, we have verified if there were any relations between the simple reaction time, the 
discrimination reaction time, the vigilance, the decision time (the necessary time needed for the subject to identify if 
the stimulus generates a motor response) and the sports performance - the results obtained by the tennis players in 
competitions, results expressed through the ranking position.  
    The following conditions for the application of the Spearman correlation are fulfilled (Labar, 2008):  
x both variables are ordinal or one of them is quantitative and the other ordinal;  
x the sample does not have a large volume (12 subjects);  
x the scores of a variable are monotonously related to the scores of the other variable, meaning that, once the 
values of a variable register growth, the values of the other variable will also grow (decrease) – but not 
necessarily in a linear manner.  
 
Table 1. Results for TR, VIGILANCE and for the results obtained by the tennis players, expressed through the ranking position 
 
Variables                                      N                     m                      s                 sports performance  
 
                                                                                                                            Spearman’s rho   
                                                                                                                       Correlation Coefficient        
sports performance                      12                     6,50                 1,04                    1,000                          
      
simple reaction time                     12                 169,50                4,05                   -0,254  
 
discrimination reaction time        12                  240,17                3,84                    0,182                          
 
decision time                                12                   70,67                 3,12                    0,620*                        
 
vigillance coefficient                    12                 903,92                13,82                  -0,581*       
 
performance coefficient                12                  41,21                  1,37                   -0,296              
 
                                 *. Correlation is significant at the .05 level (2-tailed). 
The analysis of the results indicated in table number 1 emphasizes:  
- There is no correlation between the simple reaction time (measures the speed of the nervous influx), the 
discrimination reaction time (measures the speed of the nervous influx combined with the identification time) and 
the results obtained by the tennis players, expressed through the ranking position (p > 0,05); 
- There is a positively significant correlation (0,620) between the decision time (the necessary time needed for the 
subject to correctly identify the stimuli) and the performance obtained by the tennis players, expressed through their 
ranking position (p < 0,05);  
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     As for correlation, a proper indicator for the effect size index is the determination coefficient (r2) whose value is 
0,38. We can say 38% of the variation of the two variables is common, the rest being due to other influences. It 
means that the relation between the decision time and the sports performance is moderate to strong.  
- For the performance coefficient (qualitative measurement statistically calculated by reporting the vigilance 
coefficient to the mean of the discrimination reaction time), we found out that there is no correlation with the sports 
performance (p > 0,05); 
- There is a negatively significant correlation (-0,581) between the vigilance coefficient (the report between the 
results for the red square signal-stimuli – the correct ones, delayed, errors, omissions and the total number of correct 
red square signal-stimuli) and the performance obtained by the athletes, expressed through the official ranking 
system (p < 0,05);    
     The determination coefficient (r2) has a 0,34 value, meaning that the relation between the results for vigilance 
and the performance of the tennis players is moderate to strong.  
 
4. Conclusions  
This study demonstrates the existence of several significant statistic correlations between the results obtained by 
the tennis players for the decision time, for vigilance, and the sports performance, expressed through the ranking 
position (the official ranking system). There is a positively significant correlation between the decision time and the 
performance of the athletes, expressed through the ranking position. If the junior tennis players having a competitive 
experience between 6 and 9 years register less time in order to identify the correct stimuli, this aspect is related to a 
better performance of the athletes - expressed through the official ranking system. Through an adequate mental 
preparation completed by modeling the competition in training, the athletes will improve their capacity to rapidly 
recognize the significant stimuli generating the adequate responses. Consequently, this may positively influence the 
evolution of the players on the tennis court considering the specific situations which require fast and proper 
reactions. Also, there is a negatively significant correlation between the vigilance coefficient and the performance 
obtained by the athletes, expressed through the official ranking system. If the tennis players give more correct 
answers, register a smaller number of errors, omissions and delayed answers during tasks that supose reaction to a 
certain event, this aspect is associated with a better performance of the tennis players on the court. Modeling the 
competition in training and performing an adequate mental preparation, the athletes will develop the capacity to 
prepare for a perceptive and physical activity over long periods of time. Our research has been limited by the 
physical and mental state of the subject during testing (fatigue, affective-motivational factors) which may cause 
variations of the motor answers. Another limitation is constituted by the sample of athletes. The situation could be 
different if the sample would be constituted, for example, only of female athletes. Observation and conversation as 
research methods support the value of our research, which is based on the study of the simple reaction time, 
discrimination reaction time, decision time and vigilance. These study results provide information useful to coaches 
in their training strategy, for scientifically conducting the sports training. The research data will also be used by the 
sport psychologist, who will conceive stimulation programs for the characteristics (decision time and vigilance) 
associated with sports performance. The TR test and the VIGILANCE test, may be used as complementary means of 
psychological preparation, may offer data with respect to the decision time and vigilance which may become 
objective points in specific training and may also represent an element of selection of the junior tennis players for 
the representative team. 
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